The expression vector encoding GFP-2FYVE (Hrs derived)was a generous gift from Dr. Suetsugu (The University of Tokyo). RT-PCR was performed by using a SuperScript One-Step RT-PCR System and Platinum Taq DNA Polymerase (Invitrogen). Site-directed mutagenesis of Tecpr1, Atg5 and WIPI-2 was performed by using a QuickChange site-directed mutagenesis kit (Stratagene).
Antibodies, Reagents, Immunoprecipitation, and Immunostaining
A polyclonal rabbit anti-Tecpr1 antibody was generated against recombinant maltose-binding protein (MBP)-Tecpr1. The anti-Shigella LPS and anti-VirG antibodies were prepared as previously described (Ogawa et al., 2005) . To prepare the anti-LC3 antibody for immnoblotting, rabbits were immunized with a synthetic peptide containing the N-terminal amino acids of LC3 and an additional cysteine (PSDRPFKQRRSFADC), and the serum was purified as previously described.
Anti-Myc (9B11, Cell Signaling), anti-HA (Cell Signaling), anti-MBP (MBL), anti-Atg5 Sigma. E-64d was purchased from the Peptide Institute, and vinblastine was purchased from Calbiochem. ISOGEN for mRNA extraction and purification was purchased from NIPPON GENE. Phosphate buffer containing 4% paraformaldehyde was purchased from Wako.
Cell Cultures and Transfections
HeLa ( 
GST Pull-Down Assay
The GST-pull down assay was performed as previously described (Ogawa et al., 2003; Ogawa et al., 2005) . Briefly, GST derivatives were bound to Glutathione Sepharose 4B beads and then mixed with the recombinant proteins for 2 h at 4 C.
After centrifugation, the beads were washed five times with 1% Triton X-100-PBS and subjected to Western blot analysis.
Quantification of Bacteria Associated with GFP-LC3
The number of bacteria associated with GFP-LC3 or Tecpr1-3Myc was counted visually by examination with a fluorescence microscope.
Assay for Intracellular Bacterial Multiplication
siRNA-transfected HeLa cells or MEFs were seeded into 24-well plates and infected with the Shigella icsB strain as previously described (Ogawa et al., 2009; Ogawa et al., 2005) . Briefly, the cells were infected with the Shigella icsB strain at an MOI of 100, centrifuged for 10 min at 700 x g, and incubated at 37 C for 20 min to allow bacterial uptake and invasion. The infected cells were then washed three times with PBS, and fresh medium supplemented with 200 g/ml of gentamicin was added to kill the remaining extracellular bacteria. After incubating at 37 C for 15 min, the medium was replaced with fresh medium supplemented with 100 g/ml of gentamicin, and the cells were cultured for the time periods indicated. At each time point, the cells were washed three times with PBS and then lysed with PBS containing 0.5% Triton X-100. The lysates were diluted with PBS, plated onto LB-agar plates, and the number of intracellular bacteria was counted as cfu (colony-forming units).
Expression and Purification of Recombinant Proteins
To express GST fusion proteins, the E. coli BL21 (DE3) strain harboring pGEX-6P-1 derivatives was cultured for 10 h at 20 C in L-broth supplemented with ampicillin (50 g/ml). Protein expression was induced by adding 1 mM IPTG and then incubating the cells for 14 h at 20 C. Bacteria were disrupted by sonication and lysozyme treatment. The GST fusion proteins were purified by performing affinity chromatography with Glutathione Sepharose 4B (GE Healthcare) according to the manufacturer's protocol. The GST tag was removed by using PreScission protease (GE Healthcare) to treat beads that were bound to the GST fusion protein. For
His 6 -tagged protein purification, the E. coli BL21 (DE3) strain harboring pTB101-Tp-His derivatives was cultured, and protein expression was induced as described above. The His 6 -tagged proteins were purified by using a Ni-ATA super-flow resin (Qiagen) according to the manufacturer's protocol. For MBP-fusion protein purification, the E. coli BL21 (DE3) strain harboring pMal-C2X derivatives was cultured, and expression was induced as described above. The proteins were purified by using a maltose resin (NEB) according to the manufacturer's protocol.
Evaluation of Tecpr1 Expression Levels in Human Tissues
The 
Yeast Two-Hybrid Screening
The yeast two-hybrid screen was performed with Pro-Quest (Invitrogen). cDNA encoding full-length human atg5 was cloned in-frame into the GAL-4 DNA-binding domain vector pDB-Leu (Invitrogen). The resulting plasmid, pDB-Leu-hAtg5, was used as the bait in the yeast two-hybrid screening. A human brain cDNA library (Invitrogen) was screened for interacting proteins according to the manufacturer's protocol.
Retroviral Infection
To construct HeLa cells stably expressing GFP-LC3, gfp-lc3 cDNA was subcloned into the pMX-puro expression vectors. The vectors obtained were transfected into
Plat-E cells to generate recombinant mouse retroviruses. MEFs or HeLa cells stably expressing the mouse ecotropic retroviral receptor were infected with the recombinant mouse retroviruses and then selected in DMEM containing 10% FCS and 2 g/ml puromycin (Sigma).
Electron Microscopy
Cells seeded on 35 mm dishes were fixed with 2% glutaraldehyde in PBS for 1 h, post-fixed in 2% OsO 4 , dehydrated with a graded ethanol series, and embedded in epoxy resin. Ultra-thin sections were stained with both uranyl acetate and lead citrate.
Generation of tecpr1 Knockout Mice
The tecpr1 
Statistical Analysis
The density of each band was quantified by measuring the mean intensity with the NIH image software version 1.43. The expression levels were normalized to the -actin or gapdh levels.
